We obtained Sindbis defective-interfering particles by nine and undiluted passages of standard virus on chicken embryo fibroblasts. These particles contain a deleted 20S RNA molecule which has mRNA activity, as shown by translation in cell-free systems in vitro. In infected cells, this mRNA activity appeared to be totally inhibited except at very late times postinfection.
The Sindbis virus genome is a single-stranded RNA molecule (49S RNA) which serves as mRNA for the synthesis of the nonstructural proteins of the virus (14) . Soon after infection, a full-length cRNA is made which acts as a template for the synthesis of new genomic 49S RNA and a subgenomic viral mRNA, 26S RNA (12) ; this 26S RNA is identical to the 3' third of the 49S RNA and codes for the structural proteins of the virus (2) . Sindbis defectiveinterfering (DI) particles can be generated by serial highmultiplicity passage of the virus in cultured cells (13) ; the late particles contain deleted RNAs of about 18 to 20S whose replication and amplification depend on complementation by standard virus. The structure of these deleted RNA molecules is heterogeneous; the presence of rearrangements, repeated segments, and tRNA-like structures at the 5' end has been reported previously (6, 9, 10) . A general feature of all alphavirus DI RNAs examined so far is the lack of any mRNA activity as shown by pulse-labeling in vivo, analysis of polysome profiles, and translation in cell-free systems in vitro (5, 7, 16) . It has been suggested that the absence of mRNA activity confers an evolutionary advantage to these DI RNAs: they are thought to maintain only the sequences necessary for replication and packaging to better compete with the standard helper virus for both processes (11) . In our laboratory we obtained a Sindbis DI particle population by nine undiluted passages (18 h each) of Sindbis standard virus on chicken embryo fibroblasts (CEF): cells infected with this DI preparation synthesized almost exclusively a 20S RNA (Fig. 1 ) which is encapsidated in the extracellular virions ( Fig. 2 and 3 ). Northern analysis of the blotted RNAs against a Sindbis virus cDNA probe covering for the untranslated region at the 3' end and part of the El protein of the 49S RNA (A. Leone, P. Castagnola, A. Cerasuolo, and R. Cancedda, Microbiologica, in press) suggests also that this DI 20S RNA retained the 3' end sequences which are thought to be crucial for the replication of defective as well as 49S RNA (data not shown) (11) .
A surprising result was obtained by translation experiments in vitro. The RNA extracted from the DI virus synthesized, predominantly, three polypeptides of molecular weights of 48,000, 46,000, and 44,000, respectively (Fig. 4 , lane 5); as expected, no trace of these products was detectable in translation performed with standard intracellular or viral RNA (Fig. 4 7 h postinfection, and the RNA was extracted as described previously (1) . Portions of each RNA preparation were electrophoresed in a formaldehyde-containing 1% agarose gel (8) . After the run, the gel was fluorographed by methanolic PPO (2,5-diphenyloxazole tracted from 3 to 7 h postinfection with [3H]leucine instead of [35S]methionine or with the rabbit reticulocyte lysate instead of the wheat germ system. As is clearly shown in Fig. 2 and  3 , the [3H]uridine-labeled DI 20S RNA corresponded to a single RNA species of 1.2 x 106 molecular weight which is totally absent in Sindbis standard virus RNA; the mRNA coding for the three new polypeptides was most probably this DI RNA, as shown by the precise comigration on a sucrose gradient of mRNA activity, a band of 1.2 x 106 molecular weight, and the 20S peak (Fig. 2, 3, and 5) . CEF infected at a high multiplicity with the DI virus synthesized the three polypeptides in large amounts but only at very late times postinfection when the synthesis of the structural proteins was clearly decreasing (Fig. 6, lanes 6 to 9) . No trace of the new polypeptides was detectable in cells infected in parallel with the standard virus (Fig. 6, lanes 1 to 5) [35S]methionine-labeled products synthesized in the wheat germ cell-free system programmed with standard virus and DI RNAs. The preparation of the cell-free system and the translation conditions were described previously (1) . Portions of each sample were processed and analyzed by electrophoresis on a 10 to 15% gradient polyacrylamide slab gel as previously described (1) . Lane 5) or DI (lanes 6 to 9) virus or were mock infected (lane 1). The cultures were pulse-labeled for 10 min at the following times postinfection: 2.5 h (lanes 2 and 6), 6.5 h (lanes 3 and 7), 9.5 h (lanes 4 and 8) , and 22.5 h (lanes 5 and 9). Lane 10 shows the products synthesized in vitro by intracellular DI RNA (see Fig. 4 , lane 4) run on the same gel. Electrophoretic analysis and markers were as described in the legend to Fig. 4 ; G indicates the position of Sindbis virus glycoproteins. cently, Van Steeg et al. (15) reported that Semliki Forest virus C protein is the cause of host-protein-synthesis shutoff and viral 42S RNA translation inhibition but has no effect on viral 26S RNA translation. We have evidence that 20S RNA replication starts concomitantly with 49S RNA replication, clearly before any synthesis of 26S RNA is detectable in the infected cells; furthermore, the mRNA activity of the 20S RNA in vivo was higher when C protein and glycoprotein synthesis decreased. Both observations suggest that a mechanism similar to the one reported for Semliki Forest virus inhibits the synthetic activity of 20S RNA; however, because DI RNAs can have very complex structures, it is difficult to predict the molecular basis of the translation inhibition of this DI RNA.
